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(54) ACTIVE ENERGY LINE HARDENING TYPE RESIN COMPOSITION FOR FRESNEL LENS 
AND FRESNEL LENS SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active energy 
line hardening type resin composition for Fresnel lens and a 
Fresnel lens sheet using the composition which has a high 
elastic modulus and a high refractive index, whose adhesion 
for a plastic base material and transparency are excellent, 
whose lens layer shows excellent shape holding power in a 
broad temperature range, and which does not easily have 
chip or crack of the shape by external force. 

SOLUTION: The active energy line hardening type resin £ 
composition for Fresnel lens and the Fresnel lens sheet 
using the composition contain epoxy (meth)acrylate (a) 
which has a ring structure, and whose epoxy equivalency 
containing two or more (meth)acryloyl group is 450 g/eq or 
more, a specific three-functional (meth)acrylate (b), (meth) 

acrylate (c) from an aliphatic polyhydric alcohol which has propylene oxide structure whose 
molecular weight is 700 or less, and a monofunctional (meth)acrylate (d) which has a ring 
structure as essential ingredients. 
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V\ 

[0046] ^feftTOWttilSTIi;. HRWt. ^y 
771/7 ^;^«Mi¥t^«^S^-f-v>ttot. *HHH 

mmmm^rn mm. y^-7 f>j -^xti 

RSA-2) Mi¥2 0 0 + 2 5jam, TV.^ § 6 

X35mmffl7^M^l\ ^HKS 1 H z . Jiffi 

s&o . 05%. #sas3°c/^\ agfifs- 5 or. 

-1 5 0r«*frTlI£L/tT-7cD3 -3 0°O- 
1 2 0r«SStEHTl#^tl^r-^A^*toA>#l^fi 

[0047] ^mcoy i/*ji-u>xmi$&x.fri¥- 
mmimmmm&mi . zmm^r 57f 7 ? * «^ 

OSfa®iitt&Ji&£W^(c. IS ( a ) ( d ) fig 

[0048] 3|Ef6BBtiJV^ffiffl-C'# 3.£j£8flf i: LT 
fttettS«&fc«£0Jjj^itf, Mitf. 7f-;F7 77 

77y/i/fgfii, *°y7^yy s ^i/y^yy-F- 

£0>* U 7" 7 yX yffflg , 7 x 7 HSU* y # 

[0049] itftejaaniis t^s-tts*^ *ikb 

cO^-ftl OOSfigBt. a^l-3 0Sfi%#*$ii:^ 
[00 50] #38 H J!07y^yyXffl^x* 
Lfc ( a ) ~ ( d ) Bg^^M=t>, m«fiiK*JB0f* 

>V{*?) T7VU-h, xf-/I/ (.7?) 77 'J y- 
F. 7°nb°7l/ (77) 77>J V- F, n-7"-f;K^ 
7)77'Jy- F, i -7^71/ U7) TtVU-h, 
t-Xj-Jl (77) 77'Jy-F. *9i-)l> M7) T 
7'jy-F. Fry/M7 7) 77'jy-F, 7.y-7y 
7M7 7) 77 yy-F&£' 7)^*1*1 -2 207;F3- 
)VWt¥r^ (7?) 77'jy-F ; 
(y<7) 77'jy-F, bFn^yrobVF (y<7) 7 



7'jy-F. 7"y-fen-7l/ (77) 77 U y— F&f'T) 
h Fn^7/HV)/S£*-f £ (77) 77 yy-F^ 
7^b7ttttFn^7if^ (yf?) T7VU-b 
*K ;Kyx^yy7'"y 3-7k ^'JTntl/y/'Jn- 

rt'&fc*?)*' y 77t/^y y7"y 3-;i/g£fi-t& (7 7 ) 

77y^-h; (77) 77 y ^7^X7^x^71,; 
7.^yy. ff-^f/Wfl/y, 7nn7.^yy5:fc"7) 

[005 1 ] N, N-^^-;I/7 5 7x-f;l/ (77) 7 
7'jy-F, N, N-yXf/l/7i/Xf^ (7 7) 7 
7 'J y- 1- i> L < i+N , N - yXf-/l/7 5 7 7°u b°7l/ 

(77) 77 yi/- F#<7)N, N — y' 771/^71/7 5 77 
71/^71/ (7 7) 77'Jy-F. N-b"X7l/b°ny KV, 

N-h"x7i/^ro5 7 by. 77 yo77t/*7i/^ yy ; 

[00 52] xf-yy7"yrj-7l/y' (-^7) 77 U V- 
-;xfl/y/ij3-;ky (^7) 77 'Jl—K N 
'Jxfl/y/'j3-^y (77) 77 yi^-h. fh5 
x-fl/y7"y 3-71-y (y!7) 77yi/-f. ^7°7x 
fl/^/'J 3-7t/y (^7) 77 yy-h=5rt"7) (^ 

y ) xf-v y 7" y n-7yy (77)77 y y- h ; 1 , 
3 -7>y y7"y i—jwj ( 7 7 ) 77 y y- h . 1 , 
4 y7"y n-7yy u 7 ) 77 u v— y . 1 , 

6^Wfl/7/ya^y (y<7) 77 UP- 
1, 9-7-^yy^^y (77) 77yy-b. 

3M-^y^/7"y 3-71/y (77) 77 y y- h . t f 
p^yb°^^yy®^^y^;i/7'y3— )V-J (77) 7 

7 y y- h , b K n^r y b°A' \j 0 3 

-7i/C*rQ^7fy#SiiL.^-iiftc7)y (77) 77 
y y- 1- . ^^y^-7i/7"y 3-7yryx- h y ( 7 

7) 77yy-h^t"<7) (7 7) 77y;t/^'2^x 
x^;y^L7cfbM^; 

[00 53] HMif-n-zyrn^y. y>y7-fn- 
;l/rn^°y. ^.y7xyxy h-7i/. yxy7xyxy 
I--7K 7^b77f-n-7l/7 7y. 

0 ^e/i/tfornby y^iM F4W«77t/^ y y^r^-t 

EUifi" itSUz ( 7 7 ) 7 7 y /l/K* 1 '' 3 ^JJjLhx 

[0054] b'X7x7-7l/A<?)Xf-yy^-^yF#BD 
iSWtitWNny y«. b"X 7x7 -71/ A7)7°n 
by y^-Jf y F#M»V-fti47)AD^>tt, b"x 
7x7 -71/ Fcox^yy^yF ^WkMf^fi^ oy \ 
ufyim, b"x7x7-7i/F7)7obyy^yF# 
WfaBC&Z fr-t><F»\u^fy\\M. b'7. 7 x 7 -71/ s ox 
fp7^ y ^'-^f^ral)/ly ; '^fLJi ) 7)7^^7 i yM^J. t7 
7 x 7 -71/ s o7n b y y ^ y f mm&u^ti h 7) 

^n^y-ftft. 2,2' -y (b Hndfy7n^y7 
7°n^°y/3.y^tiA7)7Nn7 ; 'ylt*. 2,2' 
-y (b Fo^yxF^f y7xX7i/) 7°o7N°ys.y;'^ii 
iocorsnyyjm. F y y^nf * yy'7-f n-7l/^t" 
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^7\<mm^zrj^tmmmit^mz ( y 7 ) y;b 

[00 5 5] bX [4- 77 ] J uA ilttis? 

-X)V7 A b. b"X [4- (7^) T^Un>f 
7t/^^f^Xbdf>-7x-7t/] -X/b7-f b. b*X [4- 

-X/b7-fb\ b'X [4- (7?) T^'Jn^f/my 
X b^y- 3 -7x— ;l^7x— ;P] -X/b7-fb\ b"X 

[4- (y?) r^yp^/yt^yxb^y-s, 5- 

y7f/k7i^] -X;b7^r b, b"X (4- (7?) 

^itiStfa ;*JHj<?)T?V -aAiVX* yx 
h^f^) b'J [ (X?) T?VU4)V 

^yxb^y] 7;rX7x-b^<oriT£ (7?) r 

[00 56] ±&<niottJffiti^+£&*fflfr)7V 

*srr(± , 7 y *;by v xy- b cr) v v xnmzm < -t 
~~i. eoThi, 

[00 57] iSffJItM^JSfif^x, 1 . 

5 2 ii[±T'S> s;w s ftu\ ztiiiZi. *) . isn liffl 
j^s^s-frjta^MBBiwasf*^ i . 5 5ja±*> 

[00 58] jmty<n7V*)VV>Xm&fc£.*)V%- 

tfW1fiiS:*-ri>#ffl^SSt0^^(c(i, 2 5°CT'l 
000-3000 OmP a - s c^Ht&S <T f^'MS 
L<. 8^L<(il 000~20000mPa-sTS) 
& . L L . iM^teST* -3 T i> . «fStfflK»cD 
jSSSr n y b n-7b LT MtW h tc t'cD^mZM 

tin, iMmamm^m^btih zkn^\ 

[00 59] *miliZ&^Xte. SftKJEtiSttx*^ 
[0060] *^Wcffl^fil,^S^M'Jfc LTtt 

se^tT^jtettuf. MiJf. ^yy'7x/y, 

3,3' -y*y^;b-4-y h^y^y'7x/y, 
4,4' - t'X y ^ f /L'T s y^y /7 1 / y , 4, 

4' - fx i/xf s y^yy 7x y y . 4,4'- 
y^no^yyyxyy, $b7-x'y-by. 3,3' , 

4,4' -Thy ( t-7'^)V^~X3ti/fi)V#—)V) K 

yy"7 x y y^t" o^yyy x y yl ; ^-fyby. f- 
^-df-9-yby. 2 -yf-zbf-^-tfy by. 
-f^-9-yby, 2, A- i J3ii-)Vi-3r*-*r>Y>-%t' 



co*y->h>. f-^-^-y bya ; ^yy"-f y. ^yy* 
-f yyfvbx—f/b. ^yyw yxf/kx-f;i/» ^y 
V4* y-f VTnb°;bx— f-zb^t'OTyo-f yx-fil/ 
I ; ^yy'il/, y'Tb-f;b5:t"«a-y>byS ; rb 
5^^-;b^ r >5Ay'x;b7 >f b, p-b U/by'x;b7-f 
b'^rt"«x;b7 a m, ; 4 -yy iHbTS 7 
4 - V* ^IVT S y^ESigx^;P^ fcV)£,&«8I ; 

[006 1 ] ££^<7)ffi, 3,3' -yr;b#X;I/-b"X 

(7-yxf^riy)^ijy, i-bb'n^fyy? 
p-M^byxx/y^-by,. 2, 2' -yy b^y- 

1, 2-y'7xX;l/X^y-l-^y, 2-y^/b-i 
- [4- 7xX/k] -2-^7b7^yy 

7°oy\°y- 1 -:ty. 2— ^yy';b-2-y\xf-/b7$ 
7-1- (4-W7J l jy7xX/H -7'^y-i- 
jj-y, 2-bb'odfy-2-^^;b-l-7xx;l^ra 

^y-i-^y, 2, 4, 6-bu^^b^yy^/by 
7x-WX7 yjj-^y b\ b"x(2, 4, 6- by 
*i->i<yv'i n) 7x-wx7-( y^yb\ 1- 

(4- (2-bb'n^yxb^y) 7x-/W -2-b 
bn^y-2-^f-;b-l-7°nyN°y-i-^y, l- 

(4-^V7°nb°;b7xx;i^) -2-bb'n^y-2- 
^<f-/b7°nyN°y- 1 -:ty, 1- (4-Ffy;b7xX 
;b) -2-bbn^y-2-^^;b7°p^°y-i-^ 
y. 4-<yvM/b-4' -^f-;by'^^/bx/b7-f 
b\ 2, 2' -yxb= 3 fyrbb7x7y, <yyvby 
^<^/b7-^-7b. ^yyvb-ys-^ b^yx^/bT-t? 
-;b, o-^yyw;b^,ft#^f-;b, bx (4-y^ 
f;i/7S77x^) yby, p-yyf-;brsyrb 

b7x/y, a, a-y^PP-4-7x7 d ryTbb 

7 x / y> ^.y^-zb- 4 -yy ^;br 5 7^.yyx- 
b. 2- (o-?no7i-W -4, 5-y'7xxy 

A s y /b-fii*, 2 , 4 - bx - b y ^ ppy f-;b 
-6- [y- (xb^y*;b#-;b7f-;b) TS7] 7 
x-;b-s- by ryy, 2, 4-bx-by^npy 

f-;b-6- (4-xb^y) 7xX/P-S-MJ7y 
y. 2, 4-bX-by?PPy-?7b-6- (3-7"p 

7xx^-s-byryyyyb5 
jfyy. 2-t-7Wyf7^yy, 2-rs/br 
yb^^f/y. /s-^p;bryb7^-yy^t"tw^ 

[0062] ±tz, it mttsMt LTi±. Irgacu 

re- 184. N149. |hJ261. ^1369, N50 
0. |a]6 51. 117 8 4. R8 19. |sj9 0 7. Rll 
16. Hi 6 64, 111700. Hi 80 0. 11185 
0. H2959. H4043. Darocur- 117 3 ( f-A' 

x-^y^;bT-^-y5 77;bx'i±M) . /byyyTPo 

(BASFftS) . KAYACURE-DETX. HMBP. HDMBI. HEP 
A. HOA (E^itm (mm) . VICURE-l 0. H5 5 
(STAUFFER Co. LTD® ) . TRIGONALP 1 (AKZO Co. LTD 
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M) , SANDORY 1000 (SANDOZ Co.LTDg[) . DEAP (APJOH 
N Co.LTDg) , QUANTACURE-PDO. |5|ITX, |5|EPD (WARD B 
LEKINSOP Co.LTDS) , iif<ATfflE,H,£fflt*£ Z t i>T 

[0063] ^, ;a \jt^£mmw&mim> 
xmrnm* mmtt z. t & . *%mm^hii 
utmmmt L-amm^h mmstttM. rs y 

[0 0 64] Cfi^M, mkfohY4i2mi±£U^ 

b^xm^h -e«ffifflfi{±# t=(MRn±^ 
^)v^~mm.\mmmm%ww^t\ i o osms* 

fc, JJilXtiO. 0 5-2 0SMSP, i^ffit<tt 

o. i-i (.mmm^^h, 

[00 6 5] Itl^cO^Tii, 1 -t Fa^yy^n^ 
*ri/lVy x.~}V5-YV, 2-hPn^y-2-^f^- 
l -7xx/yrcmy- 1 -?)-y, i-C4-(2-h 
Kn^yxb^y) 7i-;H -2-bh'n^y-2- 
^f-^- 1 l -jj-y, tt*ir>V>&lf 

i-**y->h>mmfo, 2, 2' -y'^b^y-l, 2 
-y7i^;H?y-l-^y, 2, 4, 

/Kyy-f;i/y7i-;^X7 -r y;t^y K, fx 

(2, 4, 7i-WX7 
^y^yb, 2-^^-1- [4- (^f-/l/f-;t) 

7x-;H -2-tM'jy-l-TnAvy 2-< 
yy>-2-y'.x^-/i/7*sy-i- (4-*r/y*y./7 
x-;i^) -7?y- 1 -^y^^ilffixs lMXli 

[0066] £tz. *MH<07 U^JIU yxfflffittx* 

^^-sa€Mtsii»ss<;ft & ffli ^ 7 y yx^g 

WM&WM£ L< , vS'Kx^^df-^'3 0 0-450 

xmmM^mm-hmt u\ 450 nmaisitt 

toTEIffcil> 0 its, m^KSfflv^S^i, £*U> 
[0067] *^BJ5^vSttx^;y^-m«^MfflIia)« 

«, b %fft>Tm&£.mx^z . if » 2 o 

0 + 2 5//mO«-ftfttfcUT4 0 0 — 9 0 0 nmtOig 
fiffl«07t^3ii»^i< 1 1 8 0%£Lt. t< 

t+8 5 %&±x-h o . § t < iiita* 9 o %ja 



[0 0 68] iteBgfcJEfC. StMMWfc. MH 

[0069] *m\\zm^KhmmmmiL t-cft 

flB^ik^MIBttUf, $R(f, 2- [4- { (2- 
2-tKn^fy7i-/H -4, 6-h*X(2, 4-y* 

>f;k7x-;W - l, 3, 5-f-yry'y, 2- [4 

- { (2-b Kn^y-3-hyry^^y7°nh° 
/H^y)-2-hW>'7i-;P]-4, 6-b" 
X(2, 4-y^f/l'7x-/M -1,3, 5-hUT 
'J>cr>m h ] )T~J>tmik. 2 - (2' -^-fyry 
- 5 ' -^f;i/7x-/H ^y y h y TV- 

/P. 2- (2' -o-Xhn^y ^',1^-^-5' 

;^^fy- 4 - h'fy/W^ y^y/7x 7 y , 2-o 
ho<yy;^Jf y-4 - Kfy^y^y/? 

[0070] y y ■ny^kmmb i 

D^ff-y, ^f^7x^/WJynJffy, S^^-f 
/y-tfyyn^y, Kn^'y^y yn^f-9- 

y, ^yx-^;^tty'^^;y^°y yn^-9-y4±a^- 
jk y ixf;«t^ y y n^-9-y4±a-^ 
ft, 7' ; /*^[4y'^f-^yy'D d r-9-ySfi-ir*, 75 

y^tty^^^^yya^^yftfi-irftit'^^r;!/^ 
;«1>7x -t° y ^-;y^V y o^y^' 

[0071] ±mitzmm^commm<^mm&t ix 

it ^$5HT'£> S c: 1 , *%BJ!o 7 y ^y y XfflvS 

ttx^/y^-is««tMi*M!fi5 i ooaa^^t, ^ 

*L«Ui« 0.01 - 5fi:Kl^rW£-lt£ . 

[0072] $WR<r>7V $-)\>v yXffliSttiW- 

^HJ5Sff±tc, fflBi«ftW^il. y yxv^-y«a 
Sffli^jS^il £ ffttt £«3to#a 71/^yyxy- 

[0073] 0 It, Wm<n~7V%)VV>X~s-Y-& 

[0074] milz^zti&Mi&Mx? v-yuyxi 
(i, 7i/^4yyXy-b 2jK/i/yf^fa7-yyx 
v-h3t*^is 0 7i/^yyXy-b 2(4, 
H^yy^/i-yyXfflffittx^/y^-iia^MfSfMM 
tiSrWt,§-ti-ci-g. 7 u^ivvyxmteMmMA *r 

[007 5] i#itffll^ill>««^y-f*<7)75X 
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f-v^S#i: LTii. mill. ^}V*97VV-y* 

y h if & ffiffl-r § ; t 5 . m 
m\±, ^wn^y v^ivvyxmrn^wv^-wmt 

[0 0 7 6] ±i2titiiaMx^u-ym. 

El 1 it 6 yf-* 5 - U yXy- h 3 1 ffl^ 

[0077] *^Bflc?)7V^-;HxyX|Hvgex^;t/df- 
«E€SfSIII*Mft£ffl^T 7 !✓ yXy- h 2 * 
Kifrf-fi^fc LTii, Miff. 7V*/H'VXflB£* 

7° 5 x -f -y ? Sff £ A L =5r ^ i o KMEE** 

U 75^f7 ?«fflI^$j»^vSttx*,t^- 
K fcHISf t TSMIfflfiJtft£ Mil £ tffc® . ^M^itS 

[0 0 78] i^W^yV^)VUyX>-Hi. 

coyu %)vv y xmrn^^-mmmmm^m 
zm^xyu^i/yxmzjfMix^&cDx-, sv^w 

> m^mKk^t\z<\\yv^)VVyXhts:h. 

x, ztizm^xxtv-ythtzmz, uy^j.y 

~Vy X^S. , r V to= yH7f^ /tfcO 7 v 

si i ?)X\ mk&m v y xmmz h Mm 

[0079] 

[0080] (HffiMl~4Xt/'J;tR«l~5) SHH 

o . ^^mmmmfyv^vvyxy-hii^L 

( i ) mwmy ■. %hixrzyv^)vvyxw& 
^^iv^-wMimmmm.m^. ?u^-y* ttz 

f*tJ¥S L . iffi/RiWt i 0800m J/ cm 

sf l , $mip?m%mz & 2 0 0 ± 2 5 /* mx-h t mt 



mmy m^AzrmLtz,, ttz. %^titzyv^)vv 
±trry tr—r-iz-cmsL. iSJ±7j<»('i 0 8 0 

0m J/c m2<7)^hHS:{BIf LT«€£-£/tfJL 

Tiff**?** 1 6 0 + 2 5 nmX-fo&mimmy 4 IVA 

[008 1 ] ( 2 ) S™iJItt&a«t : i^f:7k 

OA^t-y^ Lfz&fmtmi 0 cm, IflOcm, 
2 mm<7)^ f7M ^ ^ U MlfMg (fiS-ft^S!, X 
S^7^XHT) i^i^fflt WIS t Ail ft St=J? § 
artiSL. ffiE*Sfi*T t »800mJ/cmi 

mtvir-imifflffim t mz^mm^mm t . mm 

mizm 1 5 0 + 2 5// mW^B*iT}f *««|Jf 
[0082] (3) yVTWVVyXv-Y :%t>tlfcy 

v^>vvyxm\m^)v^-mm\mmmmmi , 

^ n v^Ltzyv ^vvyx^mzf 4 x^y*jr- 
\,zXimLtz&. «Mtl±W¥£ 2mm^f;M 

*» & & 4 a#^SM* J ?IA L* v a 0 1 JnffiBIJf L , S 

omj/c m 2 -ciMiffl^^a^s^mt^ 

[0083] (fPIIT^ffi) >I^^«7^^/H^yXffliS 
ttx^;k^-||«-fSliIlfflB!cft, SKffl«^ft&V7 
I/^V^Xi^hSffl^T, Tlfi^ilJjt ■ SSito^t 

( 1) . (2) (CSrt. 

[0084] ( 1 ) ft,mm : n 1 a^-riB^t i 0 

»$ix^fSfMlB!cftWEMEfflKftSft. 2 5°CT"Ofti 
SiIte (mPa ■ s ) tff^fc. 
[0085] ( 2 ) JSJ/f* : «-9-y77t^t«ft-9-y7° 
^IgLt. ffi»y77W+, AbbeJgJjflf<?)7 o y 

tt. imitTvxMzmmziti^mmt ix. 1- 

T'Pt-t^^py^fflU. Abb ejgjffttT, Iffiffl 
S2 5rT'^ftJg^*«)IJg&ff')^ 4 
[0086] (3) ai^$tt*: mm&74rVJ*B 
11cm, 1 Ocmt^y^t^tf^ 

it uTM-4-1 0 0 ( («) tyxy 

^•y^S) £ffifflU ^JFMSSrlO. Omm/min 
t L. 2 3 ± 1°C, fflStSJSS 0 ± 5%c0»HMTtT 

*-7" (K7J-M«) ^ffl^^^S: 
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[0087] (a ) mmwmig. ■■ ^mmu^zi 
mm^&mmm rsa-2 (wfjv^x 

ttS) «lttMit7^AA£fSSfcLT. ^ 

§6x35mm, Ji)« 1 H z . fl^fM^ 0 . 05%. 

m^m3x:/^\ mm&m- 5 o°c- 1 5 o°cw^ff 
tiiseL^t-^o^ - 3 o°c~i 2 o°c^as 

mT%t>tltZT—?frt>. [T(raax) ), [Tan 
5(max)), CAT{0. m&tfCE' (Tm 
ax + 4 0°C) ] ^ffe/;, 

[0088] ( 5 ) mm ■■ mmm? 4 ^ B^m 

V\ 4 0 0 — 9 0 0 nmC?)SJ|$M»3£3i3#*£#JS 

[0089] ( 6 ) apts : mimmmmmuc m 

5 4 0 0 L T SIS U fl- B S#"t S flf i 
[0090] ( 7 ) ?hfi«g : 7 1^1/ V yX>— b D 



[0091] ( 8 ) mimffim ■■ ¥-m&mm<v±. 

fc„ 7\sWVVyXi/—yD<?)1!lW>k 0 1 0 cmX 1 0 
-tL 4 0°CT'6 0^. 2 0 g/cm 2 (7)ffiS&Jl]i 

mmmmz-o^x. gstioissu Agassi 
^ t> w £ o , y- h izgrnrntflm-e # § t> o 

[0092] ( 9 ) «J»f JUItt : flfffiAy T* * >y ?-K 
PS300 2 (SBIf^aS) Srffl^T. SMIitJf 

Br Lit mz , SltfJIiiJf * £ 1 ^38«WcfM»^3:^ 
[0093] 



»1* 




mm 


1 


2 


3 


4 


1 


2 


3 


4 


(a)a- 1 


50 


42 


43 


40 


50 




40 


40 


a- 2 












40 






(b)b- 1 


5 


5 


10 


15 




15 


15 


15 


(e)c-l 


25 


22 


23 


12 


26 


21 






c-2 




7 














o-3 








9 










c-4 














21 




c-5 
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